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Abstract 


Canine compulsive disorder such as tail-chasing is a 
syndrome of abnormal behaviors that affects many breeds. 
This disorder may be associated with serum lipid elevations 
in dogs, so the objective of the present survey was to 
characterize serum lipid profile changes in dogs with tail 
chasing behavior disorder. Twenty seven companion dogs 
with tail chasing were selected among the referred cases to 
the Veterinary Hospital of Shahid Chamran University of 
Ahvaz. The affected dogs were diagnosed on the basis of 
the dog’s behavioral history (age, frequency and duration 
of bouts since onset, intensity of the behavior, current 
or previous medical assessments) and clinical signs. 
Serum total cholesterol, triglycerides, HDL-C, LDL-C 
and VLDL-C levels were measured using commercial 
kits. Twenty seven control dogs were also enrolled on the 
basis of normal physical examination results, complete 
blood count and serum biochemistry profiles. Dogs 
with tail chasing disorder had significantly higher total 
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cholesterol (p < 0.001), HDL-C (p < 0.05) and LDL-C (p 
< 0.001) levels compared with control group dogs. Serum 
triglyceride and VLDL-C levels did not differ significantly 
between two groups (p > 0.05). When all parameters were 
compared, there was no significant difference between the 
affected dogs younger and older than one year (p > 0.05). 
In conclusion, tail chasing disorder may be associated 
with marked elevations of serum cholesterol, HDL-C 
and LDL-C levels in dogs. These indices may be used as 
biochemical parameters of tail chasing disorder in clinical 
settings. 
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Introduction 


Canine obsessive-compulsive disorder (COCD) is de- 
fined as repetitive, exaggerated or sustained behaviors that 
are observed outside the original context in human beings 
(Hewson et al., 1999). Examples of COCD in dogs are per- 
sistent tail-chasing, acral lick granuloma and self-mutila- 
tion. Tail chasing/circling/whirling is a repetitive behavior 
that is expressed as slow-to rapid circling with the dog's 
attention directed towards its tail or rapid spinning in tight 
circles with no apparent focus on its tail (Brown et al., 1987). 
It may be seen subsequently to physical trauma, surgery, or 
medical illness (Hewson et al., 1999). Severe tail chasing 
has been attributed to psychomotor epilepsy and some- 
times described as a seizure-related problem (Goto et al., 
2012). Genetic predisposition is a major factor in wheth- 
er a dog might develop COCD (Luescher, 2002). German 
shepherd and Bull terrier dogs are known to have a pre- 
disposition for tail chasing (Moon-Fanelli and Dodman, 
1998). Recently, a genome-wide analysis in Doberman 
pinschers have been documented a relationship between a 
polymorphism on the cadherin2 gene and flank sucking or 
blanket sucking (Dodman et al., 2010). Similarities in the 
clinical signs, development, and response to pharmacolog- 
ical treatment of compulsive behavior patterns have been 
recognized in companion animals and humans (Fukunaga 
and Orito, 2012). Many owners who are reluctant to take 
care of their dogs might be willing to keep them if there is an 
improvement in their behavior (Bennett and Rohlf, 2007; 
Blackwell et al., 2008). Epidemiological studies are import- 
ant to understand the risk factors for behavior problems 
and thus the best preventive measures. Published studies 
have been showed an association between changes of se- 
rum lipid profiles and psychogenic disorders (Huang et 
al., 2003). In OCD patients higher low-density lipoprotein 
cholesterol (LDL-C), very low-density lipoprotein choles- 
terol (VLDL-C) and triglyceride levels, as well as lower lev- 
els of high density lipoprotein cholesterol (HDL-C) were 
reported (Agargun et al., 2004). Elevated serum cholesterol 
levels were thought to be related to behavioral signs of tail 
chasing and complex partial seizures in dogs (Dodman et 
al., 1996). It is reported that dogs with tail chasing have 
significantly higher total cholesterol, HDL-C and LDL-C 
compared with control dogs (Yalcin et al., 2009). Hypocho- 
lesterolemia may be associated with dominance aggression 
in dogs (Senturk and Yalcin, 2003). There are few reports 
on serum lipid profile changes in dogs with tail chasing 
disorder. Therefore, the objective of the present survey is 
to characterize serum lipid profile changes (total choles- 
terol, triglycerides, HDL-C, LDL-C and VLDL-C levels) in 
dogs with tail chasing behavior disorder in Ahvaz district, 
southwest of Iran. To the best of our knowledge, this re- 
search is the first survey in dogs in Iran. 


Materials and methods 


Twenty seven companion dogs with tail chasing were 
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selected from referred cases ( in a 4 year period) to the 
Veterinary Hospital of Shahid Chamran University of Ah- 
vaz, Ahvaz, Iran. The affected dogs were diagnosed on the 
basis of the dog’s behavioral history (age, frequency and 
duration of bouts since onset, intensity of the behavior, 
and current or previous medical assessments) and clinical 
signs. We conducted a questionnaire survey to gather data 
from pet owners concerning their dogs. Before investiga- 
tion, a description of tail chasing was brought to make it 
clear to the owner. The most important questions asked, 
for this behavioral problem is shown in Table 1. Dogs had 
tail chasing bouts for a minimum of 30 s/bout to be in- 
cluded. They were advised to exercise their dogs for at least 
20 minutes per day. Twenty seven control dogs (in simi- 
lar circumstances for age and breed) were also enrolled on 
the basis of normal physical examination results, CBC and 
serum biochemistry profiles. Normal values were referred 
to reliable sources (Tilley and Smith, 2005). The studied 
dogs were 6-36 months and seemed to be clinically healthy. 
Blood samples were taken from cephalic vein after a fasting 
period of 12 hour. Serum total cholesterol, triglycerides, 
LDL-C and VLDL-C levels were determined using respec- 
tive diagnostic commercial kits (Pars Azmoon and photo- 
metric method). HDL-C was measured using Pishtaz-teb 
kit and direct method in the Jahad-Daneshgahi Research 
Center, Ahvaz, Iran. 


Statistical analysis 


The data were expressed as Mean+SD. The significance 
between the mean values was determined by independent 
samples t test. The Mann-Whitney U test was also used 
when distribution of data did not match with normal dis- 
tribution. Differences were considered significant when p 
< 0.05. 


Results 


The Mean (SD) serum concentrations of total choles- 
terol, triglyceride, HDL-C, LDL-C and VLDL-C (mg/dl) 
were 230.74 + 62.6, 126.33 + 26.48, 99.48 + 15.37, 88.70 + 
10.82 and 14.83 + 6.18 respectively in dogs with tail chas- 
ing as shown in table 2. Mean (SD) of the above parameters 
for the control group dogs are shown in table 2 also. The 
affected dogs had significantly higher total cholesterol (p 
< 0.001), HDL-C (p < 0.05) and LDL-C (p < 0.001) lev- 
els compared with the control group. Serum triglyceride 
and VLDL-C levels did not differ significantly between two 
groups (p > 0.05). When all parameters were compared, 
there was no significant difference between the affected 
dogs younger and older than one year (p > 0.05). The mean 
(SD) age was 17.15 + 9.74 months at onset; fifteen out of 
twenty seven dogs had begun chasing their tails under or 
equal 12 months of age. Complete blood counts and serum 
biochemistry profiles were within normal limits in the con- 
trol group dogs (Table 2). The affected dogs were mainly 
pure or mixed German shepherd (n=13) and terrier (n=8). 
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Tablel 


Behaviour questionnaire for tail chasing in the affected dogs (the most important questions) 


On average, how much time on a day does the dog spend chasing its tail? 


On average, how long does one tail chasing bout last? 


How does the tail chasing episode end? In what state the dog is? You can specify more than one option. 


Have you ever tried to stop the behavior? 


Do you give medication for your dog because of this behavior? If yes, please specify the medication: 
While behaving, does the dog react to its name, or other commands? 


Is there any physical injury to the dog’s tail due to tail chasing? 
Is the dog spayed/neutered? 
At what age was your dog separated from its mother? 


When your dog was born, was there any complications etc. with the birth? 


Do you give your dog's extra vitamins/ dietary supplements? 


How many hours/minutes does your dog get exercise in a typical day? 

How much does your dog spend alone in the house/kennel during the average working day? 

Can you think of any other important information that might be related to tail chasing behavior? 

Does your dog have any of the following diseases such as Diabetes, Epilepsy, Allergies, demodicosis, Hypothyroidism, Pancreatic 


insufficiency, Liver malfunction, something else? 


Discussion 


Tail-chasing is a neuropsychiatric disorder observed 
both in humans and animals. This disorder is a repetitive 
behavior that can become disruptive to the dog’s func- 
tioning and relationship with its owner (Overall, 2000). 
Despite the general renown of the behavior and its poten- 
tial severity in clinical cases, little is known about canine 
compulsive disorder. The obtained results in the present 
study (high serum cholesterol, HDL-C and LDL-C levels) 
may be used as biochemical parameters of compulsive tail 
chasing in clinical settings in dogs. Serum triglyceride and 
VLDL-C levels did not differ significantly between the dif- 
ferent groups. Our data was similar to research of Yalcin 
and Batmaz (2009) that reported the affected dogs with tail 
chasing had significantly higher total cholesterol, HDL-C 
and LDL-C compared with control group dogs. 

The association of identifiable environmental, physio- 
logic, or psychological experiences with onset of tail chasing 
has been suggested that anxiety resulting from stress, con- 
flict, boredom or environmental changes in dogs (Dodman 
et al., 1996). The findings of Akiko et al., (2011) showed 
that distinct risk factors exist for tail chasing behavior and 
such factors appear to be regulated by both genetics and 
the environment. Tail chasing has been reported predom- 
inantly in terriers and German shepherd dogs (Blackshaw 


Table 2 


et al., 1994). Similarly, we found this disorder to develop 
in pure or mixed breeds of German shepherd and terrier, 
supporting the role of genetic factors controlling the devel- 
opment of compulsive disorder. Age at onset of tail chas- 
ing disorder has been reported from 3 months to 10 years 
(Moon-Fanelli and Dodman, 1998). Onset of tail chasing 
under 12 months of age in dogs, suggests that hormonal 
changes probably associate with puberty (Overall, 2000). 
In the present study, the mean (SD) age of the affected dogs 
was 17.15+9.74 months at onset. In our research there was 
no difference between two groups of dogs younger and 
older than 12 months. However, this may be related to the 
small number of the population we studied. 

Anxiety, obsessive-compulsive disorder, and depres- 
sion are common problems for pet animals. Increasing 
serotonin in the brain means less anxiety and a happier 
attitude (Overall, 2000). Tiira et al., (2012) stated the dogs 
which had received dietary supplements, especially vita- 
mins and minerals, expressed less tail chasing compared 
with dogs that did not receive any supplements. Also, neu- 
tered females had less tail chasing, suggesting an influence 
of ovarian hormones on tail chasing. The socialization pe- 
riod in dogs, which has been called a critical period and 
lasts from around 3 to 12 weeks, is considered a very im- 
portant time for puppies to learn how to interact with their 
mothers and littermates and to cope with stressful events 


Serum lipid levels (mg/dl) in dogs with tail chasing and the control group dogs 


Mean + SD in dogs with tail 
chasing (n= 27) 
Total cholesterol 230.74 + 62.6 
Triglyceride 126.33 + 26.48 
HDL-C 99.48 + 15.37 
LDL-C 88.70 + 10.82 
VLDL-C 14.83 + 6.18 


Mean + SD in the control group 


denen = on) P value 
149.63 + 21.55 0.001 
113.78 + 18.86 NS 
67.70 + 11.48 0.05 
25.67 + 4.22 0.001 
12.22 + 3.39 NS 


HDL-C: High density lipoprotein cholesterol, LDL-C: Low density lipoprotein cholesterol, VLDL-C: Very low density lipoprotein 


cholesterol, NS: Not significant. 
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(Akiko et al., 2011). Pierantoni et al., (2011) indicated 
compared with the dogs which remained with their social 
group for 60 days, dogs that had been separated from the 
litter earlier were more likely to exhibit potentially prob- 
lematic behaviors. 

Most dogs in Iran have not learned appropriate social 
behavioral programs, therefore, the prevalence of behav- 
ioral problems is relatively high in companion animals. 
Khoshnegah et al., (2011) evaluated prevalence and risk 
factors of behavior problems in companion dogs in Mash- 
had. The main behavior problems reported by owners were 
excessive activity (34%). In another survey by Mashhadi 
Rafiei et al., (2011) in Tehran, 47.1% had behavioral prob- 
lems. It is reported that male dogs with OCD significantly 
outnumbered females (2:1) (Overall and Dunham, 2002). 
In the recent study, tail chasing was observed much more 
among male dogs (3.5:1). When a male to female ratio of 
nearly 70:30 was taken of all the referral dogs to our Hospi- 
tal in the same period into consideration, it can be suggest- 
ed that males are overrepresented in this disorder. 

Irimajiri et al. (2009) found mild polycythemia associ- 
ated with compulsive disorder in the affected dogs. In con- 
trast, in our study, complete blood count was determined 
within normal limits. It seems necessary to study more cas- 
es to explore any relationship between polycythemia and 
compulsive disorders. Dodman et al. (1996) found higher 
serum cholesterol levels in dogs with tail chasing and com- 
plex partial seizures in bull terriers. Similarly, in human 
beings, Peter et al. (2002) reported elevated cholesterol 
levels. We obtained normal triglyceride and VLDL-C lev- 
els in dogs with tail chasing. Agargun et al. (2004) showed 
higher LDL-C, VLDL-C and triglyceride levels in OCD 
patients than normal control subjects. Previous studies re- 
port an association between increased cholesterol level and 
generalized anxiety disorder in human (Peter et al., 2002; 
Agargun et al., 2004). Pharmacotherapy in combination 
with behavior therapies has been proven to be effective in 
treatment of tail chasing. In previous studies, we showed 
that hypericin was significantly more effective than fluoxe- 
tine in the control of tail chasing in dogs (Mosallanejad et 
al., 2015). Clomipramine and fluoxetine seem to be equal- 
ly effective in the treatment of tail chasing (Yalcin, 2009). 
The best prevention is to give the dog adequate attention 
and exercise, a suitable environment and carefully mon- 
itoring. We hope that, in the near future, this and other 
similar projects will provide the basis of an epidemiologic 
study for deeper understanding. In conclusion, our results 
suggest that a high serum cholesterol level might serve as a 
biochemical parameter for dogs with tail chasing. Further 
researches will be needed for in depth analysis of the cor- 
relation between lipid profiles and compulsive disorders in 
dogs. 
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